Expressional changes after histone deacetylase inhibition by valproic acid in LNCaP human prostate cancer cells.
Pathogenesis of prostate cancer is paralleled by aberrant transcriptional regulation which involves gene silencing by histone deacetylases. In cancer cells, inhibitors of histone deacetylases such as valproic acid can act as differentiation agents which relieve pro-apoptotic factors from transcriptional repression. We investigated the potential of the well-tolerated anticonvulsant valproic acid in prostate cancer cell line LNCaP and analyzed the activation of pro-apoptotic factors and resulting apoptosis. We used real time RT-PCR to quantify the mRNA expression of prostate-specific antigen, prostate-derived Ets transcription factor, tissue inhibitor of matrix metalloproteinase-3 and insulin-like growth factor binding protein-3. An automated sandwich-ELISA was used to measure secretion of prostate-specific antigen in conditioned cell culture media of LNCaP prostate cancer cells. Apoptotic cells were detected cytochemically and by applying immunocytochemistry. Activity of histone deacetylases in nuclear extracts was measured with a colorimetric assay kit. Valproic acid treatment caused a marked inhibition of histone deacetylases activity. Expression of prostate-derived Ets transcription factor and consequently prostate-specific antigen were down-regulated to basal levels in LNCaP cells. Pro-apoptotic factor caspase-3, tissue inhibitor of matrix metalloproteinase-3 and insulin-like growth factor binding protein-3 were up-regulated resulting in apoptosis of tumor cells. Valproic acid mediates marked effects on the expression of genes relevant in proliferation and apoptosis. Our study provides strong evidence that prostate cancer may benefit particularly from anti-proliferative stimuli from this well established drug.